Functional and immunological distinction between insulin-like growth factor I receptor subtypes in KB cells.
Subtypes of insulin-growth factor I (IGF-I) receptors, including hybrid receptors containing insulin receptor alpha beta dimers associated with IGF-I receptor alpha beta dimers, have been described in a number of systems. The molecular basis of the multiple subtypes and their functional significance is not understood. Ligand-dependent phosphorylation of insulin and IGF-I receptors and immunoprecipitation with antipeptide and monoclonal antibodies have been used to characterize the subpopulations of these receptors in the human KB cell line. IGF-I receptors exhibit beta subunits of 95 and 102 kDa in these cells. IGF-I receptors containing 102-kDa beta subunits are immunoprecipitated by the IGF-I receptor-specific antibody alpha-IR3. Antibody alpha-IR3 does not appear to recognize a hybrid receptor in these cells. However, an antipeptide antibody against the carboxyl-terminal domain of the insulin receptor (AbP5) immunoprecipitates a population of receptors phosphorylated in response to IGF-I (1 nM) which contains both 95- and 102-kDa beta subunits. These receptors must be hybrid complexes because AbP5 does not recognize the 102-kDa beta subunit directly. The inability of antibody alpha-IR3 to recognize these complexes suggests that their IGF-I receptor alpha subunits must differ from typical IGF-I receptor alpha subunits either in primary sequence or conformation. Therefore, KB cells may contain more than one type of IGF-I receptor alpha subunit. Hybrid IGF-I receptors can also be distinguished from homotypic IGF-I receptors by their responsiveness to IGF-II. Stimulation of autophosphorylation in hybrid IGF-I receptors by IGF-I is 3-4-fold greater than that seen in response to IGF-II. In contrast, IGF-I and IGF-II are nearly equipotent in stimulating autophosphorylation in the alpha-IR3-reactive receptor population. This suggests the existence of functionally distinct receptor subtypes which may differ in their ability to mediate the biological effects of IGF-II.